Background
Globally, 2.6 million babies die every year in their first months of life, with almost all of these deaths occurring in middle-and low-income countries. 1 According to the Ethiopia Demographic and Health Survey Report 2016, the neonatal mortality rate was 29 deaths per 1,000 live births. 2 Preterm birth, intrapartum-related complications (birth asphyxia or lack of breathing at birth) and infections cause most neonatal deaths. More than half of these early child deaths are due to conditions that could be prevented or treated with access to simple, affordable interventions. 1 The first day of life is the most dangerous day for both mothers and babies worldwide, as well as a day of unequaled opportunity to save lives and set the stage for a healthy future. 3 Approximately 71% of neonatal deaths occur within the first week
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gebretsadik et al after birth, with the cumulative death rate reaching 79% in the second week. 4, 5 Home-based neonatal care is associated with a reduction in neonatal and perinatal mortality in settings with high neonatal mortality rates and poor access to health facility-based care. [6] [7] [8] [9] [10] There is widespread consensus on the central role that community health workers can play in ending preventable maternal, newborn and child deaths. 8, 11 An immediate postnatal home visit, within 24 hours, a second visit on the third day and, if possible, a third visit on day 7 by the health extension workers (HEWs) help to reduce neonatal deaths and improve maternal and neonatal health. 12 HEWs was basically designed to give basic maternal care and improve the health of the mothers during the antenatal delivery and postnatal period. Postnatal home visiting by the HEWs includes assessing both mother's and neonate's general physical examination and vital signs; checking cord; checking for danger signs such as any bleeding, convulsion, breathing problems, any health problems; counseling about breastfeeding, skin to skin contacts; and providing health education based on mother's health status. 13 Lacking contact with them means lacking basic essential care at this critical period. As a result, it leads to poor postnatal practice by the mothers, such as failure to practice exclusive breastfeeding, throwing away the first breast milk which is very crucial to protect the neonate from a number of infectious diseases, poor maternal knowledge of danger signs and not seeking care for sick neonates. Therefore, it contributes to mortality and morbidity for the mothers and neonates. 14, 15 Evidence has also shown that community-based home care by the community health workers on the first day of life increases the survival rate of both the mothers and their neonates. 11 Ethiopia has demonstrated that basic health services can be made accessible to a large proportion of the population through the government-led, cost-effective, community-based health delivery platform. Building on the government flagship health extension program at the community level, priority was given to the scale-up of community-based newborn and child survival interventions through HEWs and Health Development Army (HDA). 16 In addition, when the Ethiopian Federal Ministry of Health launched the innovative community-based neonatal care (CBNC) strategy in 2012 for the implementation of a Sustainable Development Goal, this innovative strategy was designed to improve maternal and neonatal health. 13 The aim of the CBNC program was to improve the survival of newborns through the Integration of Community Case Management. 13 The core principle of the CBNC strategy is to ensure the continuum of care, that is, from pregnancy to postnatal periods, as well as from the home/community to the health facilities. This allows for the provision of skilled care during pregnancy, childbirth and postnatal periods and enables the early detection and appropriate management of problems, which will prevent complications. In such a way, the CBNC will improve maternal and newborn care practices and care-seeking through HDAs and other effective community mobilization mechanisms. 17 In the Southern Nation Nationalities People Region, a number of packages of interventions target newborn care. The health extension program is highly essential in delivering quality maternal, neonatal and child health services through efficient and effective linkages between health centers, health posts and the community. 16 The CBNC program was implemented 4 years back in the region; however, few studies have been done to show the progress of its implementation. Consequently, the aim of this study was to measure the prevalence and timing of homebased neonatal care by HEWs in the rural Sidama Zone of southern Ethiopia.
Subjects and methods study setting
The study was conducted in five districts of the Sidama Zone, namely, Shebadino, Boricha, Wonsho, Dale and Loka Abaya. This zone is located in the northeastern part of the Southern Nation Nationalities People Region. Hawassa City, which is located at 274 km south of Addis Ababa, is both the regional and zonal headquarters. The zone's geographic location lies between 6°14′ and 7°18′ north latitude and 37°92′and 39°14′ east longitude, with the total area being ~6,981.8 km 2 . The zone mainly produces "enset", wheat, teff and barley as crops and cereals and coffee as cash crops. These districts had a total population of 1,099,345 (50.3% male and 49.7% female) in 2015-2016 as projected based on the 2007 National Census, with the total households estimated at 162,919. 18 The district has a total of 148 kebeles (the smallest administrative units), whereas the estimated eligible mothers with children aged 1-6 months in the study area is 34,075. The study area has one district hospital, 42 health centers and 147 health posts. The common health problems of these districts are pneumonia, followed by neonatal infections. 19 
source population
The primary source population was mothers who had given birth to a live baby in the last 6 months (from 29 days to 6 months) and were residing in the study districts.
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Home-based neonatal care by HeW in rural sidama Zone southern ethiopia study population
The study population consisted of all mothers who gave birth to a live child in the past 6 months (from 29 days to 6 months) and were residing in the selected cluster woreda/kebele.
study design
A community-based, cross-sectional survey was conducted among mothers who had a live birth in the past 6 months and had babies aged at least 1 month at the time of the home visit.
sample size and sampling techniques
The study employed a two-stage cluster sampling at the woreda and kebele level. Five districts were purposively selected out of 21 districts existing in the zone, considering their health burden. The selected districts have 148 kebeles, of which Boricha has 39, Dale 35, Shebadino 32, Loka Abaya 26 and Wonsho 16. Out of 148 kebeles, 30 were selected using randomly generated numbers with open Epi software, accounting for 20% of the total, and their distribution was as follows: Boricha (8), Dale (7), Shebedino (7), Loka Abaya (5) and Wonsho (3). The overall estimated number of mothers with 1-6-month old infants was 2,090 from all 30 kebeles. Therefore, all the eligible mothers of 1-6-month old infants within the selected clusters were included in the study.
inclusion criteria
The inclusion criteria were all 15-49-year old mothers with infants aged 1-6 months, who were residing in the study area for at least 12 months, while mothers with stillbirths and mothers who resided in the study area for <6 months were excluded. The age of the infants was based on the mothers' report and was cross-checked from the immunization card.
Data collection
We adopted a standard questionnaire developed by the Saving Newborn Lives Program, with a few modifications for this survey. Data were collected between 1 and 31 January 2017 by five teams of four interviewers and one supervisor. All data collectors and supervisors were selected using their previous experience in data collection, local language ability and being a nurse/midwife/health officer by profession. Prior to the start of data collection, 2 days of training was provided by the investigators for the data collectors and supervisors to orient and familiarize the teams with the study objectives and tools. Following the household screening and selection procedures, the interviewers visited each eligible woman at her home to administer the survey.
Variables
The variables were respondent and household characteristics, home-based neonatal care by HEWs, time of visit and types of neonatal care.
Data quality control
A data management manual detailing all field data collection procedures, storage and entry was developed for the field staff, and a pretest was conducted in the nearby districts with the same community characteristics and discussion held to improve the data collection tools. During the collection time, data editors checked all the completed questionnaires for errors and missing information. Each supervisor re-interviewed five respondents every day in order to check the consistency of the information being collected. A supportive follow-up was also done by all the investigators. Of the total 10%, double data entry was done to ensure the quality of the data.
Data entry, analyses and processing
The collected data were entered using the EpiData 3.1 software. As one way of checking for the consistency of data entry, double entries of the data were done for 10% of the questionnaires. The EpiData data set was checked and the data were transferred to SPSS; descriptive data and a logistic regression analysis were also used to assess the risks of neonatal outcomes among HEWs that had postnatal home visits and those that were not visited, with a 95% CI and P-value <0.05 taken as the level of significance.
Operational definitions
Postnatal home visits by HEWs: the HEWs are expected to make postnatal home visits on days 1, 3 and 7 for all newborns, whereas those with special needs should also be visited on the 15th day. 13 Good postnatal practice is considered if a mother is exclusively breastfeeding, not throwing away the first breast milk, initiated breastfeeding within the first 1 hour after birth and has good knowledge of danger signs.
Poor postnatal practice is considered if a mother is not exclusively breastfeeding, had a history of throwing away the first breast milk, history of breastfeeding not initiated within the first 1 hour after birth and having poor knowledge of danger signs.
HEW: HEW is a cadre of government worker who received 1 year of training and is paid a government salary to deliver the health program at the community level in rural areas. HDAs: they are similar to community health workers or a community volunteer and are not formally integrated within the health system.
ethical approval
Proposal review and approval was given by the research and the ethics committee of the School of Public Health and the Institutional Review Board of the College of Medical and Health Sciences at Hawassa University. Permission to undertake this study was obtained from every relevant authority of all the selected district health offices. Oral informed consent was also directly obtained from all participants, including those under the age of 18 years. It was accepted and approved by the Institutional Review Board of the College of Medical and Health Sciences at Hawassa University. The informed consent included information on potential risk, benefits and confidentiality. Furthermore, informed consent was aligned with the ethical principle of "autonomy" by including information that gave participants the right to decline participation and to withdraw at any time. The data collectors were given health education on how to refer to nearby health facilities if any sick neonate is identified at the time of data collection. 
Results
sociodemographic characteristics
Maternal postnatal practice
Among all mothers, 899 (44.6%) had a history of good postnatal practice, 439 (21.5%) did not throw away the first breast milk and 499 (24.8%) were exclusively breast feeding during the time of the survey. Also, 1,601 (78.1%) of the mothers initiated breastfeeding within 1 hour of birth. Concerning the neonatal experience of illness, 226 (11.1%) of the children suffered from any illness during the first months of life.
Postnatal home visit by HeWs
Of the total sampled households, 252/2,040 (12.4%) of mothers and their neonates were visited by the community health workers during the postnatal period. Out of these households, almost all were visited by HEWs (252/2,040 [12.4%] 
151
Home-based neonatal care by HeW in rural sidama Zone southern ethiopia visit were within 72 hours and 21/30 (70%) of the third visit were within 1 week after birth (Table 2) . During the first visit, general assessment was done in 231 (91.7%) neonates by HEWs, 216 (85.7%) mothers were counseled on breast feeding and 92 (36.5%) of the babies were weighed (Table 3) .
Regarding the assessment of mothers' knowledge of neonatal danger signs and symptoms which made the mother take their neonate right away to health facilities, 1,785 (87.7%) mothers did so because of fever, 1,105 (54.3%) for lethargy, 1,098 (53.9%) for convulsions and 1,008 (49.5%) if the baby felt cold. Overall, 51% of mothers were able to respond to five or more danger signs out of a list of eleven (Figure 1 ). 
Factors associated with postnatal practice
Discussion
In this study, 252 (12.4%) mothers received home-based care by HEWs. Among those who had a history of visits, 141/252 neonates were visited at least once and 81/252 were visited twice. During the time of the visit, 229/252 mothers and their neonates were visited. Among those who were visited by HEWs, only 66/252 received an appropriate visit within the critical time, that is, the first 24 hours. The type of care given during the home visit by the HEWs was as follows: 88.3% of the neonates were checked for cord care, 79.4% were observed for breastfeeding, 32.5% of the mothers were counseled on danger signs, 36.5% of the neonates were weighed and 57.5% of the mothers were counseled on skin to skin contact. Regarding the knowledge of mothers on neonatal danger signs, 44.4% responded five or more times. Overall 45.6% of the postnatal mothers exhibited good practice. Postnatal home visit by the HEWs, place of delivery and monthly income showed significant association with good postnatal practice by the mothers. The study found that 12.4% of the neonates received home-based care from HEWs. Although there is a limited amount of literature to compare this study result, the result is in agreement with a study done in four regions of Ethiopia. 21 However, it is very low compared to other studies done in Mali and Ethiopia. 22, 23 This might be as a result of the involvement of the HEWs in different activities. 24 The HEW program was initially designed for later preventive care on curative activities, such as treating pneumonia, diarrhea and so on, and cases were added, making them much busier than before. 24, 25 Most of the HEWs not living in their duty station area instead come from nearby towns, so they do not work full time. 25 Home visits for essential newborn care by trained HEWs on the first day of life reduce the risk of morbidity and mortality by more than two-thirds. 4, 5, 26, 27 In this study, the proportion of neonates who received care from HEWs on the first day of life was 26.2%, which is very low compared to another study done in Bangladesh. 26 This might be due to the HEWs being very busy with other competing activities, 28 as well as other reasons that need a further qualitative study.
The importance of home visits by HEWs is mainly to make essential newborn care accessible for those delivered at home. 11, 13, 29 The primary causes of death during the 
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Home-based neonatal care by HeW in rural sidama Zone southern ethiopia neonatal period in our country are birth asphyxia, low birth weight, preterm birth and neonatal sepsis. The proportions of care for breastfeeding, cord care, counseling about danger signs, weighed neonates and skin to skin contact were low compared to those reported in studies done in Ethiopia and Uganda. 21, 23, 27, 30 This could be due to a lack of attention toward the aim of this program by HEWs, in addition to other government bodies, which have a responsibility to monitor the implementation of the strategy proposed by the Ministry of Health.
Maternal knowledge of the danger signs of neonatal illness is very crucial for timely seeking of medical care, to adhere to good postnatal practice and to save the life of newborns. 31 Postnatal counseling given for mothers about the neonatal danger signs is one of the expected activities of the HEWs at the time of postnatal visit. The proportion of mothers with knowledge of neonatal danger signs in this study was 51%, which is low compared to a study done in Eastern Tigray, Ethiopia. 32 This might possibly be explained by the HEWs not giving much time for teaching the mothers appropriately because of their fast-moving multiple tasks. 24, 28 The other reason could be that two HEWs were assigned in one kebele; as a result, the proportion of the community which needs different care and the number of assigned HEWs were not proportional. 24, 28, 33 Another reason for this might be that this study was done in a rural area, with most of the mothers having a lower educational level.
This study also showed a high proportion of exclusive breastfeeding rate, timely initiation of breastfeeding and the utilization of colostrum (the first breast milk) by the neonates among the mothers and their neonates visited by HEWs compared to those who were not visited. The composite of these variables operationally taken as good postnatal practice accounted 45.6%. These activities are one of the benefits expected from HEWs during postnatal home visits, as they prevent neonatal morbidity and mortality. 16 This study also found that postnatal home visit by the HEWs played a statistically significant role for good postnatal practice. This is because those mothers visited by the HEWs were more likely to get advice to do so. This finding is also supported by different studies done in low-and middle-income countries. [34] [35] [36] The study also found that, compared to those delivered at a health facility, those who gave birth at home were less likely to have good practice. This is because there is no appropriate person to give advice for the mother at home. In addition, relatives or family members are usually present at home at the time of delivery and they might give wrong advice like to throw away the first milk. This finding is also similar to studies done in Ethiopia and the Bareilly district. 35, 37, 38 limitation of the study The result of this study was obtained only from the maternal report and not supported by observation and interviewing HEWs. Our samples were not adequate enough to be used to look at the differences in neonatal mortality between those visited vs not visited by HEWs. Therefore, further studies are needed.
Conclusion
The CBNC strategy is very important in reducing neonatal mortality. The implementer of this strategy is the HEWs. However, nearly 88% of the neonates did not receive a home visit. Even among those visited only a few of them were visited on the first day of life. Postnatal home visit by the HEWs and institutional delivery have a great role in forming good postnatal practice among mothers. However, good postnatal practice among women who gave birth at a health facility was low. Therefore, the government should give much attention on reducing the different tasks given to the HEWs, strengthening supportive supervision and following up to do the appropriate home visit based on the designed strategy. 13, 20 Further studies are needed to evaluate why HEWs that are currently being implemented are not reaching expected outcomes. Further research is needed to investigate why more than half of the women who gave birth at a health facility continue to have poor postnatal practice.
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